Exciton binding energies of heavy-and light-hole excitons affected by charge-carrier screening in GaAs-Al"Ga& As quantum wells are calculated by the variational-perturbation method. The exciton binding energies are found to decrease rapidly when the screening length is less than 30az (effective exciton Bohr radius). This screening length corresponds to a carrier density of 7.0X 10"/cm at T=10 K.
is the transverse reduced heavy-(light-) hole exciton mass and e is the static dielectric constant. The confinement potential wells for the electron and hole in the z direction are assumed to be square shape,
The Hamiltonian in Eq. (1) with the potential of Eq. (2) cannot be solved exactly. We therefore use the variational-perturbation method by solving, instead of Eq. (1) directly, the following Hamiltonian: where Ao is determined with the condition that b, Es "(A. ) in Eq. (8) equals zero.
III. RESULTS AND DISCUSSIONS
Equations (8) and (9) size. ' Also, the effects of the charge screening on heavy-hole excitons are more significant than that of light-hole excitons.
In Fig. 4 plasma state with the increasing of excitation light intensity. It is widely referred to as a Mott transition. The exciton binding energy is an important parameter to characterize this transition. Equation (9) 
